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C57) 

7 2 £ % mtibM«4M£r«m?-«Bl3 1 <t£ii 
tt % &k*uy bft<Dl*l!B®mt$tm (k±mn) xa 

i o 2 n ( 2 p - 1 ) mm&v hti. m&<omm 



31a f~ 



r 




C2) 

1 

mM-HfeM)* a 7 h 2pmn ( n £ 2 ) "C 

^k^a ? hrt©rtiSflWi#<b» (k±mn) xn? h 
1>T ltmtc*) 2 n (2 p - 1 ) @i?rlS:tte>*V 

«i**««r * c i cc j: o t*»«&st * c t 

[SSJjGf 3 3 WE» k^D? h £3? (k±mn) * n 

n a c i r *■ 2 Eisora 

a. 

JSWfc jgftr *>* C t %*m±?Z>tt*T% 1 6 22 
[M#gr8] p»ONSBI*fr«fi?W4. m 



ffDS2 000-228852 
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KSB<fc£W0t, Sft&i*K*a* bteES$ftfcifiF§2 

[«3joji o] wH£5ursfcSft*«K=i-fJi>x 
> k««. aflW^WKRS *w 6 tiro 

1 2 ] WE*«0«3»©ai*ia«:WT"&OT2 
aflFE^a* hcofKO^Sfa^nx (2m+ 1 ) ilOiSS 

rtecEasn-6ci*««i"rsii»qi8«cc»i/i 10 

1 otcEtSOBMfflJi&ftflStS. 
[I*#3B1 3 ] i?E»»i»S5«ecja*$tl/cH2^ 

(000 1) 
[0 00 2) 

■[«*©«*] aWWH»Ki"0-C*Plx>^> 
[0 0 0 3] C*i6S3R6CC£;iLS^< . *«««:*>a» 



(3) 

3 

tfra^^«6T/c«), 4#53BS6 3 - 1 94 54 3^ 
$g&C,T^ ft 2> <fc^tC, ^DjhftO^WriWftttiC 

£. Isfrb. XO* hrt©i»*£±lf*©*t\ Xd 

? K«c*ji»r, (— <tt«c3*i) © 

[0 004] *C"C. IM9 2/06 5 27fM 

ec«. ^Tbr>«»ss»o/cli*o«t*'byy> hr« 10 

[0 00 5) 

l 9 4 5 4 3-S|&«±gl&&KJ9 2/0 6 5 2 

( 0 0 0 6 ) 3fJUf*-*"Ctt— ftKHaS^-fcCf* (7 

I, 72) ©f*^filH»«:»ai7 r > ( 1 2 . ID* 20 

*>n. EiR-f- ( 7 ) ©EiiKccf^t^sai^ai^ 7 

BRUMM****-© 3 ^x>F(3ia, 3 1 

[ 0 0 0 7 ) X. l«f£^P7 t >*s@«rs ct«o 
ADfflffiM (12 0) CcME^t;*^* 

1 3 0. 1 40) . H<S?-3-r^ <8) . ttrf-aW' 

[ooo8] 8e-i"c«ria7T>*«ii*3-f^«cR*ft 30 
ttwntf*»f3^^> PJBia (2. 3) tcssu 

[0 00 9 ] SfiR^M9 2/0 6 52 7^«CC7SSti 40 

£zg{£<!:9 CCttfi&fifl (3 8) A*»aehtl»5ft 13 
-XEJ-, h^A$n-Ct^»(*i^L/«S«U*C4c$0 

RttBSIn) #*iAU 77>0^^™O^^<!:^A 



ftffi 2000-228852 
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[0 0 1 1 ] i^9 2/0 65 2 7^«: 
*±«J£K»£««l/'C, l^<7>*Br2®#lHiL//c# 

[0012] fcJWItt. ^«r*ffl*trttl8*ilfiW^ 

[0013] *«qs»../l^'CSi^±d$0@R» 
* * - * *Sffi6C*eW* C i £ffee>gff) <k 

[0014] 

Mqi 1 (GElOMItlt. 2pSCD^@^rW*r^> 

-C; IMa*8KPflW>©xn ? h Ofti* 2 p m n ( n £ 
2)T&9. 1 *n ? h&C*$A£^*^f*0&«2-C& 
«3, R2o<D35(*«xa^ hrtr8#A(C 1 PJCcBFlId 
*TC**9. Slkxn 9 hA0|*iJBM3M*&& (k±m 
n) HrtO»JBflW(*i»OTe3-f/l'X>-K«:r 
gk^Pv h<bm (k±mn) W» hOXfllOSXOa 

[0 0 1 5 ) CtiCCj:»3. D^Jl/X>FtC*5t^TT^T 
<DT*. C0B8W%^£R*5iiSr5. «RaW»*"C^P 



C4) 

5 

[0016] 133312 K<i:tttf, B»il2Xa y htCittlfcS 

[0017] »SOS3CCj:n(3:, 1*12 J£ k X a htm 
(k±mn) FKl*A$tt*»rE-fe£'>> 

[0 0 1 8 ) Sf^314CCJ:nii. WSS-b d^y > h 
tt, BS^tttcSSKSft. i«SS3^^x> FOBflCC* 

[0019] Jt^mS CC<fc*ttf % MeBttf*. &ttc± 

scm&r zmtticj: -> n/cc t znmt ox^ 
sot. -feyy>Hf#*«w-rs**«c»6. 
>>hrao«£x«*«Krc±a*r**. 20 

[0 02 0] «3»B6«:J:ti5a:. fylBXn 9 KCifc#>6 

■c. 3-r;ux>Krt*aiiL-ca^rt-^an*»a««c 
[0021] 8**17 K<£fttf> frss^a * 

[0 02 2] »3joa8«CfiiSO#BWr«. pttONSS* 30 

B#fflJ:9fc«#lWfi<&*«fc5fcLTrtBM£ 
flBBCcEBStt. H*g6CffiBT*rt» 

»03^;l/X> FttWBK^ti. WBflH£*HMI©5% 
|SWB£5 LrS»$ti&3-f;ux> FWD&^rAftS *o 

(1 (n£2©S«8S) 0^o 7 hCC£2#«Wrt$ft/c« 
ffcMSRS tiX 1 o©ffi«<D#»jWBfflS ft . X a y h 
»2 pmnfl»Ja$ftTl>*C±£4#»£0t:i»*. 
[0023] CfiCC hCCW*£2#B5 
jgU, ^o2ffltLhOBW8TSXa7 
UtC^/c^ **tf±©*-->» (2 n *->/♦!) 

*&. BWir^i/-cfls*isn53-fii/x>FSsoa 



#59 2000-228852 
6 

<fc «3 * 6 tcfc&^^SiWc^iii $ 1* Z'Smtfitt < & 
0. 3^;l>x>F©jlK»3£<B<»*SC£#r* 

[0 0 24] »3»«9«Ciai8©«^OJ:^«C. HH§<f:9 

ur««s*i*3-riux>F»©a*ifii«s*. rtspzg 

[0 02 5] 1 0 KKBOJWKDJ: 5 CC. mm 

*> org&Sft*:? -f *x> FSU<Da*rti<D-^B«*f6 
iifcW«c$rOfltf*C<!:CCJ:«J, I3IB± # 5 0T*K3ft* 
3-f;ux> FBtt. 39(*©KHa*«J*0fe**, S» 

[0026] 5f^31 1 1 (CiBttOJWKD cfc 5 «C. HB £ 
^(/-r««eti^3-r^x>F»«:, rtapSJKWJOB* 
ftBBiiWtr *B*»a3?iaa*rti < J: 5 cctt* c 4 «c «fc 
0, 15B£5l/-CJS«SftS:a-r/l'X> F«t. *»© 

[0027] B40I 1 2«CiSK©*9!©J: 5 «C. BB 
^it^nx (2m+ 1 ) fgcDi5HF*9tcm^EBT€>C i 
[0028] fll^f 1 3*CIBISCD^-C«, aSffcfctSSS 

f «(ms»r $ txx mm* h C t Z WWL ± L X I > 

C*"UC«fc0, WWB»XB7 h^O#A<:S» 
[0029] 

[ &&<D9mpJ®& ] (»-«*»« ) B 1 6 B 4 tt 
^— WWB»*ml/-C*i9, 2p=12, m=3 (X 
*i. Y*B. Z*B) . n = 3CD^J^:^L//c^Or^^. ^ 
fc. ntt2fiLbtr^Ct3&«r*. 3W±^a*0l>. 

[00303 Bl»3f***-*©KBH. 02-65* 

[003 1] B«mR4> (32) CCBtt 6*ia*P ? h 
CD^«1 0 8. hb'^«l 8i^c^>. 

k^a 7 hOnMVtt^B (k±9) XV v h05HB* 
(W»k^D7 hi^ (k±9) ^Ci? hOHOftfO 

+ 9) > 1 0 8 <D®&. RV ( k - 9 ) < 1 ©fltett. 
*100^a?bi*l, *10UO7hi*2^a 

9 h. Bl 0 7X09 F<LB8XD9 h, B 

1 0 8XD 9 h iI9^D 9 H 



[0 0 3 2] H2«cxffl*tfe#ffli/r«ft*tt{cot>r 

i o o 3 3 ] m 3 urn 2 <Dmm<±m%tiif£Tzmft<D-' 

[0 03 4]^10^D? h O^I^^O— #0£Ht 515 
( 3 1 a 1 1 ) #JH1 *a 9 h OrtflW*(*0— ^©«<f 
§{J (3 la 1 2)"i3^i>KffllAflUa« (3 la 1 

Offe^O^tfSU (3 1 b 1 1 ) #311 9*a ? hcDrtlfJ 
O— ^CDfWSP (3 1 b 1 2) #=HA>x> KflSBflM 

sa (3 i b i 5) r#BWtt**JB*r«* ir* c 4 r 

«><. (10* 1 hOftiHMt (3 1a 13) 

tmiZOy V<D9\-mm& (3 1a 14) 
F8HA«T»lb«c**titf«r6«rlr» (3 la 16). c 

o&icn Atmztitcm (i + 9k) *a v h<Dm&n 

\t 1 oo;^^<b & O^t&^BFF-Sfefr ( 3 2 ) £ 2 
o£)3^;Ux 1 T£>4. 

[0 03 5] CCtCO*^ IOCD^x? h ±T2> 

1 1 hKftm±9m<D&»z&tf?>&7T&2 

2mm (3 1a 15. 3 1 b 1 55?) . *HW£5 L%5* 
tf£3&##l©3r (3 1a 16) ffl*£*t ilCfc*. 
(0 03 6] PJ&lt (2 + 9k)^D7 YlcnXZft 

(3 + 9 k) Oxa v hltnAZtiZ^J^mzXtt® 

^«t«r^3/^x3 r&4. 

[0 03 7 ] Cft^-Ol'X 1 ix2^ Ola 18) 
OfcKJgttU x2ix3 (3 1 al 7 ) iC^f$D<^ 
fiSTiixl, x2. x3ttBW5C«t*Sti6*-:// 
l§©*!8 S C i £ 4 • 

[ 0 0 3 8 ] OS 0 1 «*ecrtfflJi^fliJOS»(**»fi£-r 
4SB##6 6®Br. *HBtf^t*«ftra«»aW3«Bf 

aj3fc4c£tc&4. 

[0 03 9 ] Ctt6tep. m. n^— «ft*rJ2:SRl/fcia 

tc*)2n ( 2 p - 1 ) mm, wm#zi l#s#4« 

[0 04 0 ] I5NS(C (4+9k) . (5 + 9k) . (6 
+ 9 k) <D*a 7 h«C»A$*l4«i*£±fS£l5lt;jU- 
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WS«tS4xl. x2, x3i«^«:2 4 0g 

ataornfc3-f;uz k 22. z3«^ncn6 

[0 04 1 ] ftttCC (7 + 9 k) . (8 + 9k) , (9 
+ 9 k) <D*u v hlCftAZftZmftZl.&tmCfr-- 
frVnMtrZtxl. x2, x3£«^ff)CCl 2 0^ 
{4*§<Drn/c=i-OUy 1. y2. y3s5«3BJ5StSn. Cti 

[0 04 2] C©J:5 8C0tU*fc«»*©3-f^x> 

[0043] -e-n-encD^or? h*^-c/c««o/d»f* 

[0 044] j5CCiJKSlffl»»4Pft©aia«:t>«cS*s, 
20 6. 

[ 0 0 4 5 ) ft C C CCffitRU/cWCWWaW»irt«i» 

M»tt £ 5 L £ 4 C £ «c * 4 . 
[ 0 0 4 6 ] X. fi^Stp . tittm, *HWn ttffiROS 

5. 6ttH2©««tt«<r»ttr&Hs^>hiii*CD-- 
30 ^Q£ft|I3-e*4. CCtnVr©(>^tt»j 2 p= 1 2 . 
m= 3. n =3<DfflT&*>. 

[0047] HI— j»»»"Ctt3 -OI,x> FOWW-CS 
fcfc. JBk^n^ (k + 9) xa? ho 

[0048] ftrmftz^r e>vztc&&utcm (® 

5) , ^ep^CCRfrllcDxa^ htf»^»H#, MCCffe 
6 ) **«^C^rtJM&f J: 0 ^ a ^ h CC»AT <S. 

[0049] c ecu— 3oaBB«in%ufc*a^rrtj^© 
ic^sp oia 15) «c«ar*»»tt^rtr>©«ft 

§C ( 3 1 a 2 5 ) -C* »3 , CC!>8IS^»*#3WKR«:*»^ 
50 [0 05 0] 3 >f;l/x> FSPBflOStt^-MSIIIklN 



9 

ltci£3SLfcii9T&£. 

[005 1 1 CflOJ: ^lt»6*i/c*«W3 

[0 05 2] ft. 0 6 ©iP< ^7 b'>^^^ fei^ 7 

[0 05 3] */c. H8 6C?jVr«fc5lc. xn v h&Wlt 

»«B*P = 6 12), (ittB&m = 3 (XfB. 

Y«. Zti) . lo©<MO«»<:««T«*(*3WBJ* 

[0 054 ] 0 1 OK^TJ:?^ *;U**~-*1«. 

eas«ccj:o-ciB**«:*ars««^3i. H^2 

[0 0 5 5 ] IslSE^ 2tt. 7>f r ;^5E@^D (IhI^ 
ftfc) 7 1. 7 2. JHB3-r^8. X 'J 
10*1^4. 7>^5SSSSft^7 1 . 7 2B. 

tta*@s& 7 3 3W«wiaiccscrc t> * . s . x »j ? 
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[005 6] !H^2H is*? h6<b— tttCfcoTls] 
*<)l h£'ftLX®&&&}ctlZ>. fcfc. 7 

k 72 oskfifimmwicitft&y r > i i . 12^. 
L/ #>ft i*aa:^c*R<c «t o x $ nr ** 0 , 

»977>"11. 1 2{iIUlE J F-2 (*iftorisHEU 
[005 7 ] 7 U- A4<DI4*fS]M^f|iJCC«, tedlBUR 

10 A®fc&©^?i4 i#»i*6*vci>*. ^u- 

A4tc«, «R^MR3 1<DS— n-fibx>F3 1 a** 
J:OT»H3-f*x> K3 1 b(C*ft**x»fflOfc$W83IS 
#CC. »»J^fflO/c«KDSW?L4 2 3WRW6n-CC» 

[0 05 8 1011 CCtfT <fc 9 CC, «9mfcl>3 2 CC 
«. 3 1 StiRST***^. 

xa ? h 3 5aW&£3*vCl»&. *jaSJB«rtt, Sic 
-+-2C0©@& ( 1 2«) «C»(BO'C. SffiOWR-^tt 
3 l€4KMT^Jt9'(C. 10 8fl©xa 7 F3 5*JS* 
20 I^CC«fflPS«:iEaetirir»S. «»^feC»3 2 0X0 y 

H3 SCCttaStifcWMMS 1». 1 

no«^tc«. «xtfiB<fc0^^2^:©«m2S(*^iRS$ 
ft. 2*<D«SM*i^D7 h 3 50rtBiOWtt-f >. 
^*U-*3 4CC£oT*fe&OT&£. fete* flSSl^f* 
OKltt. ^o^^^lfi] (S^ToI) ^e£a. xn 
? HS#|6l <«*fiJ> S^^b a>b"C*-5 

30 [0059 ] ^tc. 012^1 5«cr. Mtfcli^J:^ 

ai#oj&«^>Ea^«:-3i»-c»a5'r*. bi 2«3tso 
•c*»). rtmwwwevi/t 

[006 0] 3trSBS«38!W>#Sfttt*«. * 1 mimtemt 
mt~C$>K>. & (1 +9k) 

;i/-^«tfe«3««^ft^3 2«:2@#iaor. 2*- 

40 >/^d ^ h©«»***«$n4. ^ ( i + 9 

k) ^a-; hO^{*^<h. »(2 + 9k)XC 7 b<om 
S (3 + 9k) ^o? h0W<«££ayyiSJft 

[ 0 0 6 1 ] H 1 3 ttH 1 2©««tt«*«fiSr S** 
t^>H#"C*»3. CO**!! XD^h3 5p*9CC 

iRjm$n*rt«a«tsP3 ui, cort»»(*sP3 1 c 

©HflKd^xa ^ h 3 5^cci2?>'^)^— . SB— 3 -f JUx 
50 >K31a, 31 b£WT*. */c % »— , 
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x>F3 1a. 3 1btt. rt3B3»*S»3 1 c*>6SC/* 
[0 0 6 2 ] ^-It, mi 0*n ^ hC0^«fliI3«(*O— 

#©l#fT«3 1 al U, ^UP7 F <Dftmm&&<o 

— #<D*«t8I53 lal 2£#. jff— 3-f*x>K3 1 a 
©$fcSMB3 lal 5ec4tfl>T¥ffittW*^src»&S 10 

nrt*ft. *fc, iio^d 7 h<Dftmmmi*<oti&3<D 

£4?tSB3 lbl 1 <fc. »19^a? FOrtJBM**©— 
£<Z>£Ht»3 1 b 1 2 *-=W ;bx> K3 1 bCD 

5b^3 i b i b-cmmttwmm&Tm&stixi,* 

ft. 

[0063] iai«cc, mi o^o 9 boftmmmtto— 

jjOmi&S 1 a 1 0 \tm 1 9 xa v hOttBttMH*© 

[0 0 6 4] — B 1 2 6C*5Ci-C. 4M«<5IEr4bll 
1 0 0*n ? h Ua-; ^^x> F 

3 1 aflB©5tiS83U3 1 a 1 6i*#B#J»*<if -5 
"C*9. lattice. IlOUn, hiI2^o? F. ** 

•fee*. 1102^07 hi*3^D9 fo. -en-etio . 

m-n-OL>x>F3 1 aMtt*JMW<*£9O0S^£ 
fcft. 

10 0 6 5 ] 0 1 4tt, C©SRt4»10 0xa7h 

if up? ticmmztxzm&omm'c&z. mi 30 

00^D7h CC# AS 3 rf >l"X > 

F3 1 a«#tf«3 1 a 1 3«, #JB«#««#K:"CffJ 

rtgw*as3 i c©a*ifiifi$a<D*»©a* 

fi£S c£rtlBMCC#%. »1 FKfcASttfctt 
JM«(tc09l— F3 1 a fliJMIf 3 1 a 1 4 

tt. rtSiU»»3IJ3 1 c©a^fi§a<0*^oa^lalS 
Sc*»»««C»^. Cti60«ff»3 1 a 1 3. 3 1 
a 1 4tt-£©5«Si§B3 lal 6 K4tflr»T2#lSl«C*fc*> 

hi»UP7 FfcE«$ftfttt»M$*<fcf3I« 

[0 06 6 ] SI 2tC^T«fc5K 4 ^9UP 

7hi»10UD 7 h(Dm-=i>f^x> K3 1 affil. 
%>& 7 J. ^92^D-; h^l 02XU7 hOT-3>( . 

;bx>K3 1 afJii. *ia^tiOrt)B<»W(*i*^ 
£$ftft. S/c. JS93^D7h4S100^D 7 FO 
WJSffliSftii. »-3-<iWx>K3 1 a«6caj*ttS3 1 50 
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a a* . 3 1a a£WTft. 

[0 06 7] HI 5 rtJB£5UW8£$ftft*f*. 
*JJrr«J#«3 1 a a, 3 1 a a' *J*-^**©«ttBI 
3-PO*(*»*iB[3»l»«U/c1«B«:mU"CC» 

iUx>F3 1 aM*ttf2R3 1 a 1 9tt. n«««S93 1 
cOSSlfilfiS a<D^7>OS^lS]fi$ cgftMKCtt 
*>, ^lOUn 9 f-CC»AS*ifcrt«ffl!l**<om— 3 
-fjUx>K3 1 afld»tfSB3 1 a20tt, rtSB^<*SB3 
1 c ©a^IfilSS a ©*»©fifcfrfll« c £?tJf {IjCcHS 
-etr. cn^OJmfS53 1 a 1 9, 3 1 a 2 0 
^CD5fe^3 1 al 8CCfc^r^lS]tcM*a6nr 
¥BBtttt*^^T«£3ftTt>ft. */c. i927D 

I9Ua7hi^lO Un<; h«:K§£ttft 1*911 

[0 06 8 ]^93^Q7 btcn\2titctom®m&<D 

3-T;bx> F3 1 ail^fSP3 U2 1tt, ftflNI 
&SP3 1 c ©SSftfi? a c 
ffiWCEM^ g#fifi$c#-S©****3R3 1 

al7. 3 lal 8J:«3 (BlOSJfi) tCS5W 

LfcB*»3.1 a a' £/c. ^lOO^a? 

F«l#AS*ifcrtSfl!lJ3»f*05B— =-fi^x> K3 1 afPJi 
£tff3(53 1 a 2 2tt. rtSP«#553 1 ccr>«*lSlfi$ a 

3c#-£©«5fc«W3 lal 7. 3 1al8<fc0fc$H 
^ (a l O^fSj) fc^fflL*fcffi;M»3 1 a a £WT 
ft. 

[006 9 ] ffiffl»m= 3 . tt^JS&8S*ift«#R&n 
= 3r*ft*H3S»^«ra. W— 3-OUx>F3 1 al 
^fgCom^^S c^F*3SC^^gP3 1 c(Da*(filSS 
aOWl/fcWtt. 012^4b'C»r^9 un» F 

H^3xo 7 h*v<Dmmoxm&Tz±2 1 ^ 

F«CSi+Uri2aOT*ft. — «atU-C«. nx(2 
m+ 1) xn? FCc^l^iEgStift. 
[0 07 0 ] ti±OJ:9«:, &xn? F3 5CC*(**2 

yijg«tb"C^ft/c». m^w±o^->»;i6^->/ 

ft. fSWli^l/rSa$nfta^;Ux>FOS^ 
if) *sJS^$tift3-r;bx>F«rS^JSjtcSiariaHL 

««£rft«-&. noa-f^x^FtowtBtirsfc 

[0 07 1 ] icft-c, tfcSOT.fc^ecttOffifcWTft* 
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^H«ftH> 'Mfc^a^ hfi»G>«&* 

[0 0 7 2 ] S/c »B£ 5 UT«»Sft*«ttBtt© 
i£3 1 a a. 3 1 a a* *1W&W*. *?<£tfP]B<if5 

AiISa9#S3 1 c©a^*sa©¥#«cofcSH*) 

^fltT ? F©R©£ft#n x(2m+l)lS 

(JP?3ClUBfl0 0 1 6 tt»7^HJS^lS J g:^Tfc©"C, 
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Abstract 

PROBLEM TO BE SOLVED: To provide an alternator for a v 
ehicle which can secure a high space factor and a cooling pe 
rformance so as to achieve high-output with a small size, and 
is inexpensive. 

SOLUTION: This alternator is provided with a rotor iron cores 
71 and 72, having 2p magnetic poles and armature winding 31 
constituting m phases of winding, and the number of slots of 
armature iron core 32 is 2 pmn 0=2), and the number of con 
ductors inserted into one slot is 2, and two conductors are a 
rranged in one row in the radial direction within the slot, and 
the sections where the inner conductor within the k-th slot 
and the outer conductor within the (k± mn)-th slot are con 
nected with each other, being twisted in the radial direction in 
an optional position between the kth slot and the (k± mn)-th 
slot at the coil end are provided by 2n(2p-1) places per phas 
e, and the conductors stored in n pieces of plural adjacent si 
ots are connected with one another, and one phases of the 
coils is made. 
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(54) ALTERNATOR FOR VEHICLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alternator for 
a vehicle which can secure a high space factor and a 
cooling performance so as to achieve high-output with a 
srnall size, and is inexpensive. 

SOLUTION: This alternator is provided with a rotor iron 
cores 71 and 72, having 2p magnetic poles and 
armature winding 31 constituting m phases of winding, 
and the number of slots of armature iron core 32 is 2 
pmn (>2), and the number of conductors inserted into 
one slot is 2, and two conductors are arranged in one 
row in the radial direction within the slot, and the 
sections where the inner conductor within the k-th slot 
and the outer conductor within the (k±mn)-th slot are 
connected with each other, being twisted in the radial 
direction in an optional position between the kth slot and the (k±mn)-th slot at the coil end are 
provided by 2n(2p-1) places per phase, and the conductors stored in n pieces of plural 
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adjacent slots are connected with one another, and one phases of the coils is made. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rotor core which has the magnetic pole of 2p poles. The rotator which has a cooling fan in 
the shaft-orientations ends side of this rotor core. The armature winding which constitutes the coil of m 
phase. The armature core of the plurality holding this armature winding which carries out slot **. It is 
the coil end of a coil besides the aforementioned slot of the shaft-orientations both sides of this armature 
core. It is the AC generator for vehicles equipped with the above, and the number of the slots of the 
aforementioned armature core is 2pmn(s) (n>=2). Two conductors have aligned in one train in the 
direction of a path within the slot, the number of the conductors inserted in one slot — 2 — it is — this — 
The aforementioned coil and the portion which was alike, was twisted by radial in the arbitrary positions 
between the k-th slot and a ** (k**mn) slot, and is connected set a conductor to the aforementioned coil 
end the outer layer side within a conductor and a ** (k**mn) slot the inner layer side within the k-th 
slot. It is characterized by connecting the conductor contained by the n aforementioned slots which it is 
about [ 1 ] sufficient for and 2n (2p-l) part ******** plurality adjoin, and forming the coil of one 
phase. 

[Claim 2] the segment by which the conductor contained by the aforementioned slot was operated 
orthopedically — a conductor constitutes — having — the aforementioned segment — the AC generator 
for vehicles according to claim 1 characterized by forming a coil by connecting a conductor 
[Claim 3] the aforementioned segment inserted in the k-th slot of the above, and a ** (k**mn) slot — the 
aforementioned segment by which the conductor was orthopedically operated by one side of the 
aforementioned coil end in the shape of a hairpin — the AC generator for vehicles according to claim 2 
characterized by arranging the turn section of a conductor and arranging a connection on another side of 
the aforementioned coil end 

[Claim 4] the aforementioned segment — the AC generator for vehicles according to claim 2 
characterized by operating a conductor orthopedically in the shape of abbreviation for S characters, and 
arranging a connection in the both sides of the aforementioned coil end 

[Claim 5] The aforementioned coil is an AC generator for vehicles according to claim 1 characterized by 
what was formed of the conductor which continues for every phase. 

[Claim 6] The cross-section configuration of the conductor stored in the aforementioned slot is one AC 
generator for vehicles of the 5 publications from the claim 1 characterized by being a>b if the length of a 
and a hoop direction is set to b for the radial length. 

[Claim 7] the aforementioned slot — the direction of a path — abbreviation — one AC generator for 
vehicles of the 6 publications from the claim 1 which has an parallel wall surface and is characterized by 
the cross section of the aforementioned electric conductor being the flat straight angle configuration 
where the aforementioned slot configuration was met 

[Claim 8] A rotor core with p pairs of NS magnetic poles. The armature core which has the armature 
winding which constitutes the coil of m phase, and two or more slots holding the aforementioned 
armature winding. A conductor with the cross section of the abbreviation rectangle which is the AC 
generator for vehicles equipped with the above, and constitutes the aforementioned armature winding in 
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each aforementioned slot rather than a hoop direction, as the direction of a path becomes long, it 
arranges to a inner layer and outer layer side ~ having — the above - a conductor It has the inner 
conductor section located in the aforementioned slot, and the coil and the section which are prolonged 
out of the aforementioned slot from this inner conductor section. The aforementioned coil and the 
section of a conductor are connected, the above arranged at the different aforementioned slot — The 
aforementioned coil connected in the said layers in by the side of a inner layer and an outer layer, and 
the direction length of a path of the section the above which made it shorter than the direction length of a 
path of the aforementioned inner conductor section, and was contained each by the n adjoining 
aforementioned slots [ two ] (natural number of n>=2) — the series connection of the conductor is 
carried out, and the coil of one phase is formed and it is characterized by carrying out 2pmn individual 
formation of the aforementioned slot 

[Claim 9] The aforementioned coil connected in the said layers and the direction length of a path of the 
section are an AC generator for vehicles according to claim 8 characterized by being the abbreviation 
half of the direction length of a path of the aforementioned inner conductor section. 
[Claim 1 0] The aforementioned coil and the section which are connected in the said layers are an AC 
generator for vehicles according to claim 8 or 9 characterized by bending the end side of the direction of 
a path at the other end side. 

[Claim 11] The aforementioned coil and the section which are connected in the said layers are an AC 
generator for vehicles according to claim 8 or 9 characterized by being twisted so that the field which 
follows the hoop-direction side of the inner conductor section may turn to the direction of a path. 
[Claim 12] the above which has the outgoing end of the coil of each aforementioned phase — the above 
connected in a conductor and the said layers ~ the claim 8 to which a number of the aforementioned slot 
of sum totals with which a conductor adjoins are characterized by being arranged within the limits of nx 
(2m+l) individual, or the AC generator for vehicles of any one publication of 1 1 

[Claim 13] the above ~ the segment by which the conductor was fabricated in the shape of abbreviation 
for S characters — a conductor — it is — this segment — the claim 8 characterized by connecting a 
conductor and forming the aforementioned coil, or the AC generator for vehicles of any one publication 
of 12 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the AC generator for vehicles. 
[0002] 

[Description of the Prior Art] In recent years, the AC generator for vehicles (following AC dynamo) 
came to be asked more for the output supply from low- speed rotation by reduction of the idle rpm of a 
vehicles engine as a cure against an environmental problem. Moreover, the demand output is also 
increasing by loading of environmental cure equipment which requires power. On the other hand, the 
miniaturization demand on the parts carried in an engine room for lightweight-izing for the improvement 
in mpg and reservation of vehicle room space has also become strong every year. And a cost reduction 
demand cannot be overemphasized. 

[0003] In order to lower the resistance of the armature winding which is a coil which carries out 
induction of the power generation in a generator to meet these demands and to reduce loss, as shown in 
JP,63- 194543, A, the coil cross section within a slot is fabricated in the shape of a straight angle, and 
there are some which are going to gather the space factor within a slot. However, since the coils of each 
phase (generally three phase circuit) interfere in the direction of a path, a coil end swells and it cannot 
respond [ in / the coil end besides a slot / only at gathering the space factor within a slot ] to a 
miniaturization demand. 

[0004] then, two or more conductors fabricated in the shape of a hairpin in the international public 
presentation 92/No. 06527 official report — an armature coil is constituted from a segment, and a coil is 
formed, without the coil and comrades interfering in the direction of a path mutually, consequently the 
coil technology corresponding to a miniaturization demand is proposed 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it combines the technology of JP,63- 
194543,A and the international public presentation 92/No. 06527 official report, for a high increase in 
power, there is a cooling performance issue which lowers loss by the armature coil. 
[0006] Generally in an AC dynamo, a cooling fan (12 11) is formed in the shaft-orientations ends of a 
rotor core (71 72), the aforementioned cooling fan rotates with rotation of a rotator (7), and it is the coil 
end (31a, 31b) of an armature about a cooling wind. The structure which sprays and cools an armature 
winding is taken. 

[0007] Moreover, negative pressure was produced to the entrance-side space (120) because the 
aforementioned cooling fan rotates, from AC-dynamo back, fresh air was introduced into the interior 
and the rear side electrical part (5,130,140), the rotator coil (8), and the armature coil are cooled. 
[0008] Therefore, if the cooling wind which the aforementioned fan sprayed on the armature coil does 
not fall out on the outside of an armature coil efficiently, it piles up around an armature coil (2 3), and 
new fresh air is not introduced into the interior of an AC dynamo, but it becomes the cause of a 
temperature rise. Although it is common to design the fan fully breathed out even if it increases the 
capacity of a cooling fan to solve this and the regurgitation resistance of the cooling style is high, while 



http ://www4 . ipdl jpo .go.jp/cgi-bin/tran_web_cgi_ejj e 



7/10/2003 



Page 2 of 10 



such a fan is large-sized and it is contrary to a miniaturization demand, the new problem of noise 
increase is also produced for the AC dynamo further used to a high-speed rotation region. 
[0009] the conductor from which a slot differs in the AC dynamo shown in the international public 
presentation 92/No. 06527 official report as shown in drawing 9 - the conductor inserted in the same 
slot although the crevice (38) is secured in comrades — since comrades have stuck and cannot secure a 
crevice at all — this conductor — in between, it could not ventilate but cooling of an armature coil end 
was inadequate 

[0010] the shape of that is, these hairpins — in the armature which inserted two or more conductors into 
one slot, the draft resistance (especially regurgitation resistance) as about [ that a conductor cannot fully 
be cooled ] and an AC dynamo increased, when a fan's capacity was not increased, the inhalation air 
capacity itself decreased, and there was a problem of also affecting cooling of other parts I see, such a 
problem will become more serious, as the number of turns per slot increase, if a pole (2p) increases. 
[001 1] On the other hand, in the international public presentation 92/No. 06527 official report, a 
conductor is arranged a conductor and outer layer side a inner layer side in one slot, a conductor is 
connected with a conductor one by one by turns an outer layer side the inner layer side within a different 
slot, and the composition of the coil wound twice with one phase is shown. However, in the passage 
section which connects the said layers (a inner layer, a inner layer or an outer layer, and outer layer), in 
order to prevent interference with the passage section and a coil end, after the passage section is further 
extended rather than the nose of cam of a coil end at a shaft-orientations edge side, it is prolonged and 
connected to the hoop direction. Therefore, the maximum height of the substantial shaft orientations of a 
coil end is determined by this passage section, and has become the prevention factor of a miniaturization 
of an AC dynamo. 

[0012] That a performance [ that it is small and high power ] should be attained, this invention is a high 
space factor, and can secure a cooling performance, and aims at moreover offering a cheap AC dynamo. 
[0013] Moreover, this invention sets it as other purposes for it to be small, to start and to offer the low 
AC dynamo of a rotational frequency cheaply. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1 The rotor core which has the magnetic pole of 2p poles, and the rotator which has a cooling 
fan in the shaft-orientations ends side of this rotor core, In the AC generator for vehicles equipped with 
the coil end of a coil out of the aforementioned slot of the shaft-orientations both sides of the armature 
winding which constitutes the coil of m phase, the armature core of the plurality holding this armature 
winding which carries out slot **, and this armature core The number of the slots of the aforementioned 
armature core is 2pmn(s) (n>=2), and the number of the conductors inserted in one slot is 2. Two 
conductors have aligned in one train in the direction of a path within the slot, this — The aforementioned 
coil and the portion which was alike, was twisted by radial in the arbitrary positions between the k-th 
slot and a ** (k**mn) slot, and is connected set a conductor to the aforementioned coil end the outer 
layer side within a conductor and a ** (k**mn) slot the inner layer side within the k-th slot. It is 
characterized by connecting the conductor contained by the n aforementioned slots which it is about [ 1 ] 
sufficient for and 2n (2p-l) part ******** and plurality adjoin, and forming the coil of one phase. 
[0015] thereby — a coil — and — without it is alike, it sets and it interferes in all conductors — a 
conductor — since a crevice is formed in between, a cooling wind passes through this crevice since it is 
[ that two conductors are only arranged in a slot at one train, and ] even if a pole increases and the 
number of slots increases — a coil and the conductor which comes out — it is securable similarly between 
gaps, and by the above, it can secure a cooling performance and can enable improvement in an output 
although two conductors are arranged in the slot, in order [ and ] to satisfy desired output characteristics 
— a conductor — when three or more substantial numbers have been arranged by connection of a 
between, it can adjust 

[0016] the segment by which the conductor contained by the aforementioned slot was operated 
orthopedically according to the claim 2 — a conductor constitutes ~ having — the aforementioned 
segment — it is characterized by forming a coil by connecting a conductor Insertion into the slot of a 
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conductor is made easy by this, and a manufacture man day can be reduced. 

[0017] the aforementioned segment which is inserted in the k-th slot of the above, and a ** (k**mn) slot 
according to the claim 3 — the aforementioned segment by which the conductor was orthopedically 
operated by one side of the aforementioned coil end in the shape of a hairpin — since it is characterized 
by arranging the turn section of a conductor and arranging a connection on another side of the 
aforementioned coil end and a joint can be concentrated on one side of a coil end, a junction man day 
can be reduced 

[0018] according to a claim 4 - the aforementioned segment - it is orthopedically operated in the shape 
of abbreviation for S characters, and since the conductor is characterized by arranging a connection in 
the both sides of the aforementioned coil end, it can reduce the manufacture man day of the segment 
itself 

[0019] since it is characterized by what the aforementioned coil was formed for of the conductor which 
continues for every phase according to the claim 5 — a segment — the junction man day between each 
segment can be lost to the case where a conductor is used 

[0020] According to the claim 6, since the cross-section configuration of the conductor stored in the 
aforementioned slot is characterized by being a >b if the length of a and a hoop direction is set to b for 
the radial length, to the cooling wind which passes through a coil and inside and flows in the direction of 
a path, it secures the ventilation flue cross section and can improve a cooling performance. 
[0021] according to a claim 7 — the aforementioned slot — the direction of a path — abbreviation — it has 
an parallel wall surface, and since it is characterized by the cross section of the aforementioned electric 
conductor being the straight angle configuration where the aforementioned slot configuration was met, 
high space factor-ization is made easy 

[0022] In the AC generator for vehicles equipped with a rotor core with p pairs of NS magnetic poles, 
the armature winding which constitutes the coil of m phase, and the armature core which has two or 
more slots holding an armature winding in invention according to claim 8 The conductor which has the 
cross section of the abbreviation rectangle which constitutes a coil in each slot is arranged at a inner 
layer and outer layer side, as the direction of a path becomes long rather than a hoop direction, a 
conductor It has the inner conductor section located in a slot, and the coil and the section which are 
prolonged out of a slot from this inner conductor section. The coil which the coil and the section of a 
conductor which have been arranged at a different slot are connected, and is connected in the said layers 
in by the side of a inner layer and an outer layer, and the direction length of a path of the section It is 
made shorter than the direction length of a path of the inner conductor section, the conductor contained 
each two is connected to n adjoining slots (natural number of n>=2), the coil of one phase is formed, and 
it is characterized by carrying out 2pmn individual formation of the slot. 

[0023] Since according to this two conductors are arranged into each slot and the conductor within two 
or more adjoining slots is connected, the number of turns on appearance (2n turn / phase) increases, and 
a standup rotational frequency can be made low. Moreover, since the coil connected in the said layers 
and the direction length of a path of the section are made shorter than the direction length of a path of 
the inner conductor section, it becomes unnecessary to be able to prevent interference of the direction of 
a path between two or more connections containing this layer connection, therefore to make this layer 
connection able to project to a shaft-orientations edge side further rather than the nose of cam of a 
different layer connection, and the real height of a coil end can be stopped low. Therefore, it is small, 
and starts and the low AC dynamo of a rotational frequency can be realized. 
[0024] Two or more connections containing this layer connection can be arranged in piles in the 
direction of a path by making into the abbreviation half of the direction length of a path of the inner 
conductor section the coil connected in the said layers, and the direction length of a path of the section 
like invention according to claim 9. 

[0025] The direction length of a path is made as for the coil and the section which are connected in the 
said layers by bending the end side of the coil connected in the said layers, and the direction of a path of 
the section to an other end side like invention according to claim 10 to abbreviation half, with the cross 
section of a conductor held. 
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[0026] The coil and the section which are connected in the said layers by twisting so that the field which 
follows the hoop-direction side of the inner conductor section like invention according to claim 1 1 in the 
coil and the section which are connected in the said layers may turn to the direction of a path can shorten 
the direction length of a path, with the cross section of a conductor held. 

[0027] The conductor of a different configuration from the conductor of the shape of standard form 
connected in different layers like invention according to claim 12, Namely, when an adjoining number 
of a slot of sum totals carry out intensive arrangement of the conductor connected by the conductor and 
the said layers which have the outgoing end of the coil of each phase within the limits of nx (2m+l) 
individual Mixture attachment prevention with a standard form-like conductor and an anomaly-like 
conductor can be made easy, as a result it can tie to reduction of a manufacturing cost. 
[0028] the segment by which the conductor was fabricated in invention according to claim 13 in the 
shape of abbreviation for S characters ~ a conductor — it is — this segment — it is characterized by 
connecting a conductor and forming a coil Thereby, manufacture of a conductor and insertion into a slot 
are made easy, and a manufacturing cost can be reduced. 
[0029] 

[Embodiments of the Invention] (The first operation gestalt) Drawing 4 shows the first operation gestalt 
from drawing 1 , and the example of 2p=12, m= 3 (X phase, Y phase, Z phase), and n= 3 is shown. In 
addition, n can be made or more into two and three or more are desirable. 

[0030] It is explanatory drawing [ concerning / drawing 2 -6 / the coil specification of this invention ] 
concerning [ drawing 1 ] the cross section of an AC dynamo. 

[0031] The number of the slots prepared in an armature core (32) is set to 108, and a slot pitch is set to 
18. that is, the inside of the k-th slot — the outside of a conductor and a ** (k**9) slot — it is connected 
so that a conductor may transfer to radial in the arbitrary positions between the k-th slot and a ** (k**9) 
slot However (k+9), > The case of 108, and (k-9) in the case of <1, the 100th slot, the 1st and the 101st 

slot, the 2nd slot, and the 107th slot, an octavus slot and the 108th slot, and the 9th slot are 

connected. 

[0032] X phase is extracted to drawing 2 and the coil method is explained to it. 

[0033] Drawing 3 is some (conductor inserted in the 1st slot and the 10th slot) perspective diagrams of 
the conductor which constitutes the coil specification of drawing 2 . It inserts so that two coils which 
come out of the conductor orthopedically operated in the shape of [ which is shown in drawing 3 ] a 
crank from one slot, and the direction of bending of the section may become a retrose mutually, the coil 
specification view of drawing 2 — an outside — a conductor — a solid line and the inside — a wavy line 
describes a conductor A number shows the number of a slot. 

[0034] the outside of the 10th slot — one skew section (31al 1) of a conductor — the inside of the 1st slot 

— a conductor transfers and leads to radial by connecting by soldering, welding, etc. in one skew section 
(31al2) of a conductor, a coil, and the section A side edge section (31al5) the same — the outside of the 
10th slot — a conductor transfers and leads to radial because one skew section inside the 19th slot 
(31bl2) connects [ the skew section (31bl 1) of another side of a conductor ] by soldering, welding, etc. 
in a coil and the section B side edge section (31bl5) further — the inside of the 19th slot — the other-end 
section of a conductor — the outside of the 28th slot — it connects by soldering, welding, etc. by edge 

[ of a conductor ], coil, and Section A side (not shown) Insertion connection is made one by one with the 
same rule, however, the outside of the 100th slot — the outside of a conductor (31al3) and the 1st slot — 
you have to connect a conductor (31al4) by coil and Section A side (31al6) thus, the conductor of the 
** (l+9k) slot by which insertion connection was made — a group serves as the shape of one loop, and 
will wind an armature armature core (32) twice That is, the coil of 2 turns / slot is formed, this conductor 

— a group is one coil xl which constitutes the coil of X phase 

[0035] here — this conductor — when a group is made into one unit, one portion (3 lal6) to which the 
portion which ties the conductor of the inside and an outside to one unit ties 22 places (31al5, 3 lb 15 
grade) and outsides will be made 

[0036] The coil group which the coil group inserted in a slot [ being same (2+9k) ] is coil x2 which 
constitutes the coil of X phase, and is inserted in the slot of (3+9k) is the coil x3 which constitutes the 
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coil of X phase. 

[0037] If x2 is connected with these coils xl as shown in (31al8), and it connects as it is indicated in x3 
(31al7) as x2, xl, x2, and x3 will become possible [ connecting in series and constituting the coil of 6 
turns / phase ]. 

[0038] That is, three portions to which the portion which connects the conductor of the inside and an 
outside into 1 phase connects 66 places and outsides will be made. 

[0039] the case where these carry out until [ general ] extension of p, m, and the n — an outside — a 
conductor and the inside — the portion with which a conductor is transferred and connected — 1 — fairly 
~ sufficient - 2n (2p-l) part and an outside - a conductor — the portion with which comrades are 
connected — 1 — it will be fairly sufficient and n places will exist 

[0040] xl, x2, and x3 will obtain Z phase coil, if the coils zl, z2, and z3 with which the phase shifted 
240 degrees electrically will be formed if similarly (4+9k) the conductor inserted in the slot of (5+9k) 
and (6+9k) is connected with the same rule as the above, and these are connected in series. 
[0041] The coils yl, y2, and y3 with which the phase shifted 120 degrees electrically when similarly 
(7+9k) the conductor inserted in the slot of (8+9k) and (9+9k) was connected with the same rule as the 
above are formed, and xl, x2, and x3 will obtain Y phase coil, if these are connected in series. 
[0042] Thus, the configuration which developed the coil and the section of an armature which were 
made is shown in drawing 4 . 

[0043] the conductor which came out of each slot and which adjoined — between — a crevice — it is — 
therefore, all conductors — since a cooling wind passes through the crevice between between uniformly, 
a conductor can be cooled efficiently 

[0044] Furthermore, although the aforementioned crevice also becomes an outlet of the cooling style, 
since the draft resistance of this portion does not increase and the cooling nature of the electrical part 
which does not need to enlarge the fan itself, can take in sufficient fresh air for the interior of an AC 
dynamo, and is arranged at a rotator coil or a rear side is not spoiled, it is small high power and a reliable 
AC dynamo can be offered. 

[0045] in addition — the example indicated here — an outside — a conductor and the inside — the same 
effect can be acquired even if it replaces a conductor in this case, the inside of the 100th slot — the inside 
of a conductor and the 1st slot ~ a conductor — comrades will be connected 

[0046] Moreover, although the number p of pole pairs, a source resultant pulse number m, and Division 
n present an effect with the same said of the arbitrary natural numbers, the more the number p of pole 
pairs and Division n are large, the more the effect will become big. 

(The second operation gestalt) The second operation gestalt is shown in drawing 5 and 6. drawing 5 and 
the segment from which 6 constitutes the coil specification of drawing 2 — they are some perspective 
diagrams of a conductor It is the example of thing mist beam 2p=12, m= 3, and n= 3 shown here. 
[0047] connecting on both sides of a coil end in the first operation gestalt — receiving — the second 
operation gestalt — the conductor by the side of a coil and Section A — a coil is formed only by 
connection of comrades concrete — the inside of the k-th slot — the outside of a conductor and a ** 
(k+9) slot — a conductor — hairpin-like continuation — a connection place can be reduced in the 
abbreviation half of the 1st example with constituting from a conductor Furthermore, since this hairpin 
section does not have the object for ** which connects a conductor, it is not necessary to remove a coat, 
therefore insulating processing also becomes unnecessary, and reduction of a large man day is possible 
for it. 

[0048] After operating a conductor orthopedically in the shape of a hairpin first ( drawing 5 ), it opens 
by the desired slot pitch in the direction of an arrow, and what operated the other end of each other 
orthopedically in the shape of a crank to opposite direction further ( drawing 6 ) is inserted in a slot from 
the inner circumference side of an armature core. 

[0049] The portion equivalent to the radial transition section (31al5) shown in the first operation gestalt 
here is the flection (31a25) of a hairpin, and since, as for this portion, the conductor has fogged the coat, 
the coil and A side is insulating processing needlessness. 

[0050] The connection rule by the side of a coil and Section B is as having indicated in the example 1. 
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[0051] Thus, the coil and .he section of an armature which were obtained 1 car, , *. secure sufficient 

nrmxnn» tn nass a cooling wind for the same coil end as drawing 4 by s. 

?0052 Ik SttaTSThas been straight, after inserting in a slot from the shaft onentations of an 

S (S witfiout operating the other end of a hairpin orthopedically in the shape of a crank 

Wor^nd I Hke , dmStk it may bend by the desired pitch and you may operate orthopedically. 

r-rt SwE ooemtoSlt) ^ first and second operation gestalt - a segment - although the conductor 

™ J^X^to** * oil of each phase lik " the third operation gestalt sh ^ own in u s i ng 

n^^i^The^L^on man day between segments is lost and a manufacture man day can be 

[^fourth operation gestalt) the time of drawing 8 showing the fourth operation gestalt and setting a 
and hoo^irection length to b for the radial length of a conductor - a >b considering as a length relation 

it is thTround shape of the same cross section - a conductor and an abbreviation square - 
^mLl^Zte case where a conductor is used, it passes through a coil and inside and flows in the 
EZS-ft receives in the style of cooling, the ventilation flue cross section is secured, and a 
c^o^Hne^erfbrmance Moreover, when an n value is made to increase, the length of a hoop direction can 
TreSXTy ^id the bore of an armature core and outer-diameter length can be stopped, jamming 
ran carrv out small \ of the own physique of an AC dynamo ] - it comes out 

™53?M^^al shown in dMnis , a slot wall surface is good also as parallel to the direction of a 
patf In thTs case since the cross-section configuration of an electric conductor is a straight angle 
configurS Ton where the slot configuration was met, a raise in a space factor is easy Since a position 
be?omreasy7o be decided, it becomes easy to insert the insertion process to the slot of a conductor, 
me fifth Ration gestalt) DrawingJl shows the fifth operation gestalt from temgifi . and it is 
P dSSg [ conce^nh^gTteingJi -15 / an armature ] concerning [ dramngJO ] the cross 
AcTy^amo. This operation gestalt is what changed the configuration of a conductor and 
aCgemem whichL connected by the conductor and the said layers which have the outgoing end of 
3 of each phase, and attained the miniaturization of the shaft-orientations size of an AC dynamo 
me AC dynaTo'of this example - magnetic pole pair p=6 (number of magnetic poles =12) and several 
phases - several [ of the slot by which the conductor which constitutes the coil of m - 3 (X phase, y 

rSfAS e wn 0 in ££^a££Z?^*Z^ 5 grades which the output line of the 
coil 3 of at ZaLlT^ected w*h the frame 4 which supports the field rotator 2 which works as 
a field the armature 3 which generates electromotive force by the rotation magnetic flux from this 
rotator 2 and a rotator 2 and an armature 3, and change ac power into a direct current. 
[0055] The rotator 2 is equipped with the Laon Dell type magnetic pole iron cores (rotor core) 71 and 
72 a field coil 8 and the slip rings 9 and 10. The disk section was prolonged toward the method of the 
oulstde of 2 Tdirecnon of apath from the **** boss section with a group at the shaft 6 and, as for the 
Laon Dell tvne magnetic pole iron cores 71 and 72, the six presser-foot-stitch-tongue-like magnetic pole 
Actions IsZt 3nged in shaft orientations from the disk section, respectively. Moreover die field 
r 0 il 8 wifr t which an exciting current flows through the slip rings 9 and 10 is arranged so that it may be 
enclosed bv the magnetic pole iron cores 71 and 72. 

SSwRKg a rSator 2 united with a shaft 6, a shaft 6 is connected with a pulley 20 and a rotation 
arive s carried out through a belt with the engine for a run (not shown) earned in the automobile. In 
addition cooling fans 1 1 and 12 are being fixed by proper meanses, such as welding and a caulking, and 
cooling fans 1 1 and 12 rotate in the shaft-orientations both-sides side of each magnetic pole iron cores 
7 1 and 72 united with a rotator 2, and make it produce the flow of the cooling style. 
Xo?7l the^aft orientations ends side of a frame 4 - the inhalation of air for inhalation of the cooling 
stvle ~ the hole 41 is formed Moreover, the exhaust hole 42 for discharge of the cooling style is formed 
in the periphery portion which countered the first coil of an armature winding 31, 31a, the second coil, 

and 3 lb at the frame 4, respectively. m „ m . w th . 

r00581 As shown in drawing 1 1 , two or more slots 35 are formed in the armature core 32 so that the 
armature winding 31 of a polyphase can be held. With this operation gestalt, corresponding to the 
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r^Ue«ltXse to S! sSn of an e.ec<ric conductor is a>b when a and «he ^t-widft dnecton 

£oo S I l«*h ™ «* <° » * e sl °< de P* direCti ° n (direCti ° n ° f ^ leng,h • m 
^rhwnrc are arranged in the slot depth direction at one train. 

^^r5i?SSS^tio«i of coil specification and a conductor, arrangement, etc. are explained m 
Kt^Hn ^SS?5 Drawing^ is the coil specification view which extracted only one phase 
£n one ^ the ^arSu^d ngslf^ffthVee phase circuit, and shows the conductor for the conductor 
wTth the dasS toe foe solid line and inner layer side the outer layer side. Moreover the number in 
^^i?shows the number of a slot, and, in the number of slots, 108 pieces and NS pole pitch 

SS^^ISdfiSta of this operation gestalt - the 1 st operation gestalt - the same , - the 
Sc or oTa •Pn+Sdot - a group serves as the shape of one loop, an armature core 32 is wound 
rw^al coil of ftums / sloHs formed and the conductor of a - (l+9k) slot - a group and he 
c^nduc^of a ** (2+9k) slot - a group and the conductor of a - (3 + 9k) slot - the series connection of 
the eroun is carried out and the coil of6 turns /phase is constituted 

mofn Dr^SS is some (conductor inserted in the 1st slot and the 10th slot) perspective diagrams of 
hfconScS^hich constitutes the coil specification of drawingjl . the segment by which the 
inductor wToentm the shape of abbreviation for S characters - it is a conductor and this conductor 
has fo ^ second coU Sid 31a and 31b for a start which is prolonged out of a slot 35 from foe both sides of 

on^tor sectfon 31c contained in a slot 35, and this inner conductor section 31c Moreover, for a 
Zrt X second coil and 31a and 31b had the skew section prolonged from inner conductor section 31c, 
^h^e^^iSc«rfuctor from a different slot 35 in the point of this skew section. In addition, 

SgX foat the two skew sections prolonged on both sides may become a retrose from inner 
coXtor s^ ion 31c mutually, and so that a hoop direction with the reverse skew section of a 
conduc o may be nimed to a skew section [ of a conductor ], and outer layer side a inner layer side 
?0062 ^^Lne skew section 31al2 of a conductor is joined to one skew section 31al ^of « t conduc or 
^wSSg^ddiiig, etc. in the point 31al5 of the first coil and 31a the inner layer side of foe 1st slot 
the ouS layer side of the 10th slot. Moreover, one skew section 31M 2 of a conductor is joined to the 

kew e uon 31bl 1 of another side of a conductor by soldering, welding etc. by the point 31bl5 of the 
second coil and 31b the inner layer side of the 19th slot the outer layer side of foe 10th slot. 

0063] sTmitofy, one skew section 31al0 of a conductor joins to one skew section of a conductor the 
outei lavTrte of the 19th slot the inner layer side of the 10th slot - having - foe inner layer ide of foe 

lo"h slot - foe skew section 31bl0 of another side of a conductor - foe outer layer of the 1st slot-- it is 
joinea to one skew section of a conductor The coil used as a basic pattern is formed by repeating the 

mSS] j fol C ponit 31al6 by foe side of the first coil from the 100th slot which a coil reverses in drawing 
2 on foe ofoer hand and the 1st slot, and 31a - an outer layer side - a conductor - junction of 

trades - it i ■ foe^ame - foe each first coil and 31a side of the 101st slot, the 2nd slot, and the 

lS slot and the 3rd slot - an outer layer side - a conductor - it becomes junction of comrades 
00651 SwfogH is foe perspective diagram of the conductor arranged at this 100th slot to reverse and 

1st slot ThToSeTlayer side inserted in the 100th slot the first coil of a conductor and the 31a side skew 
e fion 31al3 ^n outor layer side is deleted by cutting etc. and has 

of direction length of path a of inner conductor section 31c in a inner layer side. The outer layer side 
foserted in the 1st slot foe first coil of a conductor and the 31a side skew section 31al4 It has direction 
Sngth of path c of the half of direction length of path a of inner conductor section 31c in an outer Tayer 
sidf and foese skew sections 31al3 and 3 la!4 are piled up in the direction of a path in the point 31al6 
and 'are joined by soldering, welding, etc. Moreover, a conductor is the same composition as a conductor 
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the outer laver side arranged at the 100th slot and the 1st slot each outer layer side of the 101st slot, the 
2nd d£ andTe 1 02nd slot and the 3rd slot. In addition, you may make reverse the direction position of 
a path of half direction length of path c. 

r0066] furthermore, it is shown in drawing 12 - as - the first cod side [ of the 91st slot and die 101st 
ilot ] 3Va side, and first coil side of the 92nd slot and the 102nd slot, and the 31a side -- each inner layer 
side - a conductor - comrades are joined Moreover, a conductor has outgoing end 3 1 aa and 3 1 aa in the 
first coil and 3 1 a side the inner layer side of the 93rd slot and the 1 00th slot. 

T00671 the perspective diagram of the conductor in which drawing 1 5 has conductor [ to which inner 
ayer are joined ] and outgoing end 31aa, and 3 las' - it is - three conductors "^tate where the 
series connection of the group was carried out is shown The inner layer side inserted in the 91 st s lot the 
first coil of a conductor and the 31a side skew section 31al9 Having direction length of path i c of the 
half of direction length of path a of inner conductor section 31c in a inner layer side, the first coil ol a 
conductor and the 31a side skew section 31a20 have direction length of path c of the half of direction 
length of path a of inner conductor section 31c in an outer layer side the inner layer side inserted in the 
101st slot And these skew sections 31al9 and 31a20 are piled up in the direction of a path in the point 
31al8 and are joined by soldering, welding, etc. Moreover, a conductor is the same composition as a 
conductor the inner layer side arranged at the 91st slot and the 101st slot each inner layer side of the 
92nd slot and the 1 02nd slot. , , , t 

T00681 the inner layer side inserted in the 93rd slot - the first coil of a conductor, and the 31a side skew 
section 31a21 - direction length of path c of the half of direction length of path a of inner conductor 
section 3 lc - a inner layer side - having - and direction length of path c - being still fixed - a point 
31al7 and 31al8 - shaft orientations (right of drawing 1 ) -- a protrusion - it has outgoing end 31aa the 
bottom moreover, the inner layer side inserted in the 100th slot - the first coil of a conductor and the 
31a side skew section 31a22 - direction length of path c of the half of direction length of path a of inner 
conductor section 31c - an outer layer side - having - and direction length of path c -- being still fixed 
- a point 31al7 and 3 lal8 - shaft orientations (right of drawing 1 ) ~ a protrusion - it has outgoing 

end 3 1 aa the bottom . . . , . .,. 

r00691 several phases - m= 3 and the conductor by which a series connection is earned out - with this 
operation gestalt which are n= 3 groups, it concentrates on all 21 slots which adjoin in succession from 
the 91st slot to the 3rd slot in drawing 12 , and the conductor which made direction length of path c ot 
the first coil and the 31a side skew section the half of direction length of path a of inner conductor 
section 31c is arranged As a general formula, intensive arrangement is earned out at nx (2m+l) slot 
[0070] as mentioned above, the conductor within three slots which arrange two conductors into each slot 
35 and adjoin it - since the series connection of the group is carried out, the number of turns on 
appearance increases with 6 turns / phase, and can make a standup rotational frequency low Moreover, 
since direction length of path c of the coil end connected in the said layers is made into the half of 
direction length of path a of inner conductor section 31c, even if it arranges in piles the coil end to which 
the said layers (a inner layer, a inner layer or an outer layer, and outer layer) are joined in the direction 
of a path it does not interfere. Therefore, although the passage section further extended to the shaft- 
orientations edge side was more nearly required than the nose of cam of other coil ends in order to 
prevent interference with other coil ends when connecting the said layers conventionally, according to 
this operation gestalt, such the passage section is unnecessary. Therefore, since the real height of a coil 
end can be made low, a miniaturization becomes possible. 

[0071] By the way, in the AC dynamo which crosses like before and has the section, since the 
mechanical strength of a conductor falls and vibration of the passage section becomes large when a 
conductor is flattened further, expansion of the distance for interference prevention with a frame 4 or 
other coil ends is needed, and it is contrary to the miniaturization of an AC dynamo. Moreover, for the 
oscillating fall of the passage section, separately, if fixing processing etc. is performed, since a man day 
will increase, a manufacturing cost rises, on the other hand, the conductor by which a senes connection 
is carried out in order to start further and to make a rotational frequency low with this operation gestalt - 
- since there is no passage section of the said layers even if a conductor becomes still flatter in 
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connection with increase and it about the number n of groups, the oscillating cure (interference 
prevention and fixing processing) of the passage section becomes unnecessary, and the effect of a 
miniaturization or cost reduction can be acquired 

[0072] Moreover, the conductor of a different configuration from the conductor of the shape of standard 
form connected in different layers, Namely, the conductor which has outgoing end 31aa of the coil of 
each phase, and 31aa' and the conductor connected in the said layers (direction length of path c of a coil 
end) When an adjoining number of a slot of sum totals arrange the conductor made into the half of 
direction length of path a of inner conductor section 31c within the limits of nx (2m+l) individual, 
mixture attachment prevention with a standard form-like conductor and an anomaly-like conductor can 
be made easy, as a result it can tie to reduction of a manufacturing cost. 

(The sixth operation gestalt) Drawing 16 shows the sixth operation gestalt and the concrete composition 
for making small the direction length of a path of the coil end connected in the said layers differs from 
the fifth operation gestalt. 

[0073] Drawing 16 the outer layer side which shows the conductor arranged at the 100th slot and the 1st 
slot, and was inserted in the 100th slot the first coil of a conductor and the 31a side skew section 31al3 
As the direction center section of a path serves as a ridgeline, the end side (outer layer side) of the 
direction of a path is bent 180 degrees of abbreviation at an other end side (inner layer side), and, 
thereby, direction length of path c of the skew section 31al3 has become half [ of direction length of 
path a of inner conductor section 3 lc ]. On the other hand, the outer layer side inserted in the 1st slot, in 
the first coil of a conductor, and the 31a side skew section 31al4, as the direction center section of a 
path serves as a ridgeline, the inner layer side of the direction of a path is bent at an outer layer side, and, 
thereby, direction length of path c of the skew section 31al4 has become half [ of direction length of 
path a of inner conductor section 31c ]. And these skew sections 31al3 and 31al4 are piled up in the 
direction of a path in the point 31al6, and are joined by soldering, welding, etc. 
[0074] According to this operation gestalt, while the same effect as the fifth operation gestalt is 
acquired, the skew section 31al3 and direction length of path c of 31al4 are made to abbreviation half, 
with the same cross section as inner conductor section 31c held. 

[0075] In addition, other conductors connected in the said layers can be made the same composition as 
the 100th above-mentioned slot and the conductor arranged at the 1st slot. 
(The seventh operation gestalt) Drawing 17 shows the seventh operation gestalt and the concrete 
composition for making small the direction length of a path of the coil end connected in the said layers 
differs from the fifth operation gestalt. 

[0076] Drawing 17 the outer layer side which shows the conductor arranged at the 100th slot and the 1st 
slot, and was inserted in the 100th slot the first coil of a conductor and the 31a side skew section 31al3 
It applies at the nose of cam of the skew section 31al3 from the mid-position (however, position near 
inner conductor section 31c) of this skew section 31al3, is twisted 90 degrees of abbreviation, and the 
field which follows the hoop-direction side 31cl of inner conductor section 31c turns to the direction of 
a path. On the other hand, the outer layer side inserted in the 1 st slot, it is twisted 90 degrees of 
abbreviation, 31a side skew applying [ the first coil of a conductor, and / 31al4 ] them at the nose of 
cam of the skew section 31al4 from the mid-position of this skew section 31 a 14, and the field which 
follows the hoop-direction side 3 1 c 1 of inner conductor section 3 1 c turns to the direction of a path. And 
the field which follows the hoop-direction side 31cl of inner conductor section 31c in the point 31al6 
piles up these skew sections 31al3 and 31al4 in the direction of a path, and they are joined by soldering, 
welding, etc. 

[0077] According to this operation gestalt, while the same effect as the fifth operation gestalt is 
acquired, the skew section 31 al 3 and the direction length of a path of 31al4 can be made small, with the 
same cross section as inner conductor section 31c held. Here, if direction length of path a of inner 
conductor section 31c is carried out more than the two times of hoop-direction length b of inner 
conductor section 31c, the skew section 31al3 and the direction length of a path of 31al4 can be made 
below into the half of direction length of path a of inner conductor section 31c. Therefore, when the 
oblateness of a conductor is high, especially this operation gestalt is effective. 
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[0078] In addition, other conductors connected in the said layers can be made the same composition as 
the 100th above-mentioned slot and the conductor arranged at the 1st slot. 

The conductor fabricates only the skew section of one coil end in the predetermined configuration, 
(others — operation gestalt) a segment — After inserting from opening of the shaft orientations of a slot, 
may fabricate the skew section of the coil end of another side, and Or the coil end of both sides is 
beforehand fabricated in the predetermined configuration, a conductor is inserted from opening by the 
side of the inner circumference of a slot, plastic working may be carried out and the conductor within a 
slot may be fixed so that this opening may be narrowed after that, in addition, the case of the latter — a 
segment — not a conductor but continuation — a conductor can also be used in this case, each segment — 
since the junction process of a conductor becomes almost unnecessary, reduction of a large attachment 
man day is attained 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the AC generator for vehicles (following AC dynamo) 
came to be asked more for the output supply from low-speed rotation by reduction of the idle rpm of a 
vehicles engine as a cure against an environmental problem. Moreover, the demand output is also 
increasing by loading of environmental cure equipment which requires power. On the other hand, the 
miniaturization demand on the parts carried in an engine room for lightweight-izing for the improvement 
in mpg and reservation of vehicle room space has also become strong every year. And a cost reduction 
demand cannot be overemphasized. 

[0003] In order to lower the resistance of the armature winding which is a coil which carries out 
induction of the power generation in a generator to meet these demands and to reduce loss, as shown in 
JP,63- 194543, A, the coil cross section within a slot is fabricated in the shape of a straight angle, and 
there are some which are going to gather the space factor within a slot. However, since the coils of each 
phase (generally three phase circuit) interfere in the direction of a path, a coil end swells and it cannot 
respond [ in / the coil end besides a slot / only at gathering the space factor within a slot ] to a 
miniaturization demand. 

[0004] then, two or more conductors fabricated in the shape of a hairpin in the international public 
presentation 92/No. 06527 official report ~ an armature coil is constituted from a segment, and a coil is 
formed, without the coil and comrades interfering in the direction of a path mutually, consequently the 
coil technology corresponding to a miniaturization demand is proposed 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the AC generator for vehicles of the first operation gestalt of this 
invention. 

[Drawing 2] It is the coil specification view of the AC generator of drawing 1 . 

[Drawing 3] the segment which constitutes the coil specification of drawing 2 — they are some 

perspective diagrams of a conductor 

[Drawing 4] They are the coil of the AC generator of drawing 1 , and the direction side elevation of a 
path of the section. 

[Drawing 5] the segment of the second operation gestalt it is the perspective diagram of a conductor 
[Drawing 6] the segment of the second operation gestalt — it is the perspective diagram of a conductor 
[Drawing 7] They are some perspective diagrams of the conductor of the third operation gestalt. 
[Drawin g 8] It is the partial cross section of the armature of the fourth operation gestalt. 
[Drawin g 9] They are the coil of the conventional technology, and the direction side elevation of a path 
of the section. 

[Drawing 10] It is the cross section of the AC generator for vehicles of the fifth operation gestalt of this 
invention. 

[Drawin g 11] It is the partial cross section of the armature of drawing 1 1 . 

[Drawing 12] It is the coil specification view of the AC generator of drawing 1 1 . 

[Drawing 13] the segment which constitutes the coil specification of drawing 12 — they are some 

perspective diagrams of a conductor 

[Drawing 14] the segment which constitutes the coil specification of drawin g 12 — they are some 
perspective diagrams of a conductor 

[Drawing 15] the segment which constitutes the coil specification of drawing 12 — they are some 
perspective diagrams of a conductor 

[Drawing 16] the segment of the sixth operation gestalt — it is the perspective diagram of a conductor 
[Drawing 17] the segment of the seventh operation gestalt — it is the perspective diagram of a conductor 
[Description of Notations] 

11 12 [ — A coil and 32 / — An armature core, 35 / — 71 A slot, 72 / — Rotor core. ] — A cooling fan, 31 - 
- An armature winding, 31a, 31b 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 61 
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[Drawing 9] 
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[Drawing 121 
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[Drawing 13] 
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[Drawing 14] 
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[Drawing 16] 
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[Drawing 171 
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